2,2'-azobis(2-methylpropionitrile), AIBN, was recrystallized twice from methanol and stored in the dark at 4 °C.
Polymer Synthesis. Poly( L -lactide) (PLLA) was synthesized using ring-opening polymerization (ROP) using a functional RAFT agent 2 to yield PLLA macroinitiators of varying DP. using THF with 2% triethylamine eluent at a flow rate of 1.0 mL min -1 . SEC measurements in DMF were performed on a Varian 390-LC-Multi detector suite system fitted with RI and ultraviolet (UV) detectors (λ = 309 nm) equipped with a PLGel 3 μm (50 × 7.5 mm) guard column and two PLGel 5 μm (300 × 7.5 mm) mixed-D columns using DMF with 0.1% LiBr at 50 °C as the eluent at a flow rate of 1.0 mL min -1 . SEC data was calibrated against PS or PMMA standards and analyzed using Cirrus v3.3 software.
Mass spectra were obtained using a Bruker Ultraflex II Matrix-assisted laser desorption/ionisation time of flight (MALDI-ToF) mass spectrometer. Samples were measured in reflectron ion mode and calibrated against SpheriCal (1200 -8000 g mol -1 ) standards.
Self-Assembly.
As an example of self-assembly conditions, PDMA-b-PLLA (10 mg) was added to 2 mL of ethanol (5.0 mg/mL) in a 7 mL vial. The samples were heated in an oil bath at 65 °C or 90 o C, without stirring for a predetermined period of time before being removed from the oil bath and left to cool to room temperature. Samples were imaged after 1 day of ageing at room temperature.
Transmission Electron Microscopy (TEM).
Samples for TEM analysis were prepared by drop casting 7 µL of polymer in ethanol (0.5 mg/mL) onto a carbon/formvar-coated copper grid placed on filter paper. Samples were stained with a 1% uranyl acetate solution to facilitate imaging of the thin organic structures unless specified. Samples were also prepared on graphene oxide support films 5 to negate the necessity for staining. Imaging for samples heated to 65 °C was performed on a Jeol 2000FX transmission electron microscope operating at 200 kV. Imaging for samples heated to 90 °C was performed on a Jeol 2100 transmission electron microscope operating at 120 kV.
Atomic Force Microscopy (AFM).
Samples for AFM analysis were prepared by drop casting 7 µL of polymer in ethanol (0.25 mg/mL) onto silicon wafer followed by drying with compressed air.
Imaging and analysis were performed on an Asylum Research MFP3D-SA atomic force microscope in alternate contact (tapping) mode.
Selected Area Electron Diffraction (SAED).
Samples for SAED analysis were prepared by drop casting 7 µL of polymer in ethanol (0.5 mg/mL) onto a graphene oxide-coated holey Quantifoil grid placed on filter paper. Low-dose SAED was performed on a Jeol 2100 LaB6 transmission electron microscope operating at 200 kV. The diffraction spots from the graphene oxide allow direct and accurate calibration of the diffraction pattern.
S4
Wide Angle X-ray Scattering (WAXS). WAXS was performed on a Panalytical X'Pert Pro MPD equipped with a Cu Kα 1 hybrid monochromator as the incident beam optics. Typically, ca. 30 mg of freeze-dried particles was placed in a 10 mm sample holder, and standard "powder" 2θ−θ diffraction scans were carried out in the angular range from 10° to 30° 2θ at room temperature. The WAXS diffractograms were processed by MDI Jade software to calculate crystallinity.
Small Angle X-ray Scattering (SAXS). SAXS measurements were recorded at the Australian
Synchrotron facility at a photon energy of 12 keV and two sample-to-detector distances of 1.020 and 7.160 m to give a q range of 0.002 to 0.2 Å -1 after merging. Q is the scattering vector and is related to the scattering angle (2θ) and the photon wavelength (λ) by q = 4πsin(θ)/ λ.
Samples were loaded into 1.5 mm diameter quartz capillaries that were sealed with parafilm.
The capillaries were held on a temperature-controlled mount with temperature control via a water bath connected to a brass block which is part of the sample holder. 
